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(54) PHASE COMPARATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a phase 
comparator which is capable of accurately comparing two 
signals with each other on phase and frequency, even if 
the signals vary in a duty ratio, when two signals are 
compared with each other for their phase and frequency. 

SOLUTION: A VCO 121 is controlled, so as to oscillate 
clock signals whose frequency is synchronized with that 
of wobbling signals. A rise comparator 111 compares the 
sub-harmonic clock signals of the clock signals 
oscillated by the VCO 121 with the wobbling signals, and 
signals corresponding to the above comparison result are 
outputted from a charging pump 112, while a fall 
comparator 113 compares the trailing edge of the 
subharmonic clock signal with that of the wobbling 
signal pulse, and signals, corresponding to the above 
comparison result, are outputted from a charging pump 
114. The signals outputted from the charging pumps 112 
and 114 are smoothed into DC voltage signals by a 
low-pass filter 120, the DC voltage signals are applied 
to the VCO 121. 
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miEm i 2 <omnsc&?^xmz2 ^xo^xm 

cosing* mii2r><D>*>vxm^<DttiJfi*) *<< %>v 
ztiz2^ort>\,xmn<Dmm^*m>?z>j>rt~ 

*>TifiZ> £ T?<D85fia > C ft 6 2 O0[)j£ftefl-Sf ©£ 

®2 0tb^lel^<i:, S5fBm2©}g^ft#CCf£:GT, MIB 
m2<Dft^a**r^2<D^^-^>^i, 

r n 2 fats©<a*BJt«g. 

[000 1 ] 

[^©js*r-2)S«5^] m«PLL (Ph 

ased Locked Loop) 5?(Cffi^6n^tftffli:b©S^M'r 
[0002] 



[0003] C 5 Ufc*^ * ?^<Dt- ^r<DKA«rfR 
S<fc<tf^^cc«, 

*±teia&<*ft*i b <d?~ *im%? Axzftic 
[0 00 4] csi,tcyt7 : AX?icj&!&ztix\,>2>v* 

tM£aDTft&Mmrsft& * o ? * £W£§ft*$ * 
:om# t *&mm&x\m v , c ft 2 o©m^© 

§ ft * * ^ohi-vccrm istc *><o t r * c <t # 

[0005] 

[*g&W»RL«fc$±T*MB] C©J:^«CPLL«:ffl 
[0006]^ iia^f"^ X^O^-^geii^gK: 

[0007] *^«±iasitt(ca£^'r^:$n/c4><D'c 
(cisb. (Dm^<o 7^-7- a tti^itr z> m£x$> 

[0008] 
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#cc^(r^t:iirga2 o0swx@#o&/wx<d^4>4> 
*tt*^ft*r strati, -e- n hm^<oms&vm^ 

[0009] 

VD-R (Digital Versatile Disc Recordable) (Of 

[oo i o] b us, ±3zr- zzmmm<D±#mf&z 

[0 0 1 1 ] cv^-znm&momtmftttezytT* 
-tx^itt, 7*-**#*&t? (gairr*> ctttvim 

*w x* i = y x ? i rt©sgrt»i i/r«|g*r 
^ lpp) aWBrtsnrna. 

[0 0 12] <LQ>*>%. ±&ZfV#J\'-ZflZ % it? A* 
2 I ^ZmrL^-o&l&ZtlX^Z. com* 

js#<dw*t r 1 4 o . 6 k h z j <om%i 

<ot±®g<Dmm&&£tix^z>. ctitcfco, 

ffl-rcir, ^f-fx^i Jtr (D{&§£fe*i loo**- 

[0 0 13] &tc. ±iBLPP«. %?<XZ\K.mi 

jisnti^. ccDLPPcon^tcs^rs^n^m 
-st#LPPm#r*&. 

[00 14]-^ t<Dft?4X2\ZM&thtc±& 

y*-*?v hCCX>n-K-r^x>r3-^l 0, Rx> 
n-#l 0rx>3- FSft/cf^^GCttJfcOfclx-lf 

o . ^fmrnn^m^xyt^ a x ? 1 «c u-if *ms* 
[0015] ccr, K30». tmnoT*- 
x* i tc^fiS$n/c±a^y *ou-:/©4M> <ga& 

63#©U~if$8UD5^ m^cr>^pJ^i*<ou- 
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if|gtt^2 otc<fcor^$ii^lBttffi^{c»^c^cw 

-iftfraateft*. 

[00 16]M(C, «^?F3 0B, C*ie>U-tf<D 

^c^frfcMS* $ titc U - if ©HS***«*'T -5 
S^i. ±gB2*0||^^U-1fcr>JS#t**^-r 

10 «Sfe*l/-1f*S5%3ti % ctiKg^riga^*:/ 
LPP«*MftlHS ft*. 

[00 17] isa^-^gan^att, 

l&flM/CV**. C©Xtf>FW-#4 lfC<J:*Xfc: 

x* i±K^3iir^«±B i »4'^iMV#ics^r 

trfoft&, 

[00 18] CSl/fc'iH-^MM^ 
i^SStt. #3^* F3 0fc&<,>T^3ftfcJK#:)fc 

^4 OMilH 3e«cr*oiBi-r*. 

[0019] ^/c, X* 1 <0|pIlteOatj>^^{fc^ 

ccii^ur^^oia^^tf^/cj&tc, iia^-^ga^ 
30 ggrtt, ±iax>n-^i o^e>u-iflg«6gP2 0^ 

i/xn^a?^ ±gaLPPft^(ci^aiL/cfe(D{c 

irt^. g*L<tt. LPPft#o^iffi»^^m ri 

/5 95 2jr^t-SC«, SLPPt-^^X 
rate, 5 9 52©^Jl/X^:Wr^^X'7 u A^P^^^ 
J*T£o cntCj:0, $/XfA^P^tt 4 T5 2. 3 

2mhz j ommLzm-rzm^ttez. 

[0 0 2 0]/c/cU LPP(l#» t V*?)\>fm<Dto 

1 6M';UXtCl ^i/x<7>Si^r^6ne4><Dr*^ 

40 8?), ^CD»K#®<, COLPPfi-^KlI^Sib/c^X'f- 

^-^gai^^ccfe^r^^x^ iccBfi£$tirt> 

*LPP5«*ST*C<h#&*. C<D/c«), ±g2^*^ 
^-^>« 1 6 /WXSC 1 MVl/X(DSI^rSS8W5C±S 

LPPM^^n^bwrtt^<, ^lppm^«:k 
[00213 -ecr, ±MZ7*-zim&mx\z. t/x«^ 

A^n 7 ^cr>^s^yc<D2®Krtf^. r^to^. i^x 



5 

a, lp pm^m^xm^ a ? ^cy&mm^ 
*>o cootie. v*zf)vmmc&~i[,>x*:&<mm*: 

X, WAi'Pv 1 ©[5I|g^:iE56«:S 

VkhfcPU ? £<h3~*C<t#*C#* 0 
[0022] @2(C, Cftfc^^ft-^RC/LPPfl 

■^^m-^RtfLPPfl^ (02 (a) ) JJBR 
FT>^50CCT2ffi{l:Sn^ (02 (b) ##02 
(c) ) . Ctl6')*^2HbMiLPP2iHtI 

*><OLtJiZ>Ctifi$>Z> (02 (d) ) o l^ot, f 

tc&, LPPm#^^rstP3M^*r^c<bx?, lp 
*. 

10 02 3] CSbfc«l»«f5'<<. ±12^-*^ 

^SUlOPLUflAi, LPPfifififflRISlUc^. 
O ? &&*kf8&Z>t&2<DP L L95B £©2 ~3<DP L LSP 

* * *£/a-r * sr i <z> p l l m a ccfe i>x m i n s* 

EESfl8P2yg£ <J£IT, VCO) ©*0«tEI* % : LPP« 
#&ffi*BRI)Hbfc^i3 * 2*9cS$&Z>m2 <OP L LS&B 

cc *5 1 > x m i> 6 *i * v c o <D$oai me. t h x hm i > e> n 

-5. Sfb<«, COH2<DPLLgPBCC*Jlir^06n 

evco©$d®mBE<bur % g#<D&&r**p?*<t 

LP Pm^£©tt«»c3S-3 ±i2ffil<DPL 
L»A«C*JW*«W*£E«-»i3Wffi^6ti&. 

[0024] CCC, Cft62o<DPLL*(Iit**>* 
r&ZVy2&£$ll 0 0 fcot>TBMW*. 

[0025] CO^fA^O? *&£8B1 0 0CCi5l> 

-T^SriOPLLaJA^i, *©J:5ft«#*M#«tS 
ft*. VCOl 2 l(Cj:or«S«W»3ti5 

9 n * * wu 1 2 2 jct^owshsjwmb s n 

-5, C©^g 1 2 2fcT#J33ftfc#^*n?*£'2' 

ttttsn*. *i/c. ratt«»i io<oft«itt»«air3 

<ftf^O-^X7^^ 1 2 OtCT^ifcSftfcfg, 

SBSi^aEiorvco i 2 iccEpjn$n^„ c^uv 

CO 1 2 1 ©ffiA«##tf * :/JMt#WBttttRlttr * 

T1/372J C trie J: 9. VC0132<Dffl 

T52. 3 2MHz J *C§!Jffil3ft*. 
[0 02 6] ^(C, LPPfI^<t{&fB^J80fc*a** 

££ja-r*sr2 ©p l LSBB-cfc <* tizmmumtt^* 
trot*. 

[0027] C<D3&2<DPLLfHJBtt\ B#<D|fe^T* 
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i <z>p l LSPA{c*$^^sutapmffi£(cs-^^rsoffli$n 
svcoiit, ctie»^8iRA^$n^2ooA^ 

^ffl^cVCOi4 1^i 0 ^it, cove 

0 1 4 1 lC±Mm 1 OP L LSPA fcfctt*ftOffll»E#eJ 

in3ti*c£r, pjvco 1 4 i o&mr zmnomiR 

CO 1 4 lO^r^^Py^iLPPft-^iCDaffiM 
{Cg^<m-^A 1 ^IVC0 1 4 l*C|EJW03ft6C£r, V 
10 CO 1 4 l<Da^ftWLPPm^lU»iU/c*>OK:$(| 
ffiJStl*. 

[0028] HCC, tt % L P Pffi^Wftffi 

£ft*r**5B$8*^$jT*c<!:T\ y-rx^LPP 

[0029] ±sa&fktcxy a - Fj<» ^MQJ^tf^^ 

fO?m»l 0 0tCA^$tl^LPP^£-/>fX 

±*ra»r*»«#&3ti*. cnccnnur«. fg^gp 

20 1 6 5tC*JliT, ga^te^FtcLPPm#WiD^r^ 

0 OOtB^-r^^Xr-A^p 

h-r*fc<Sfor, LPP®-^^ta§^r^6<xoLP 
p»#*j«kfflsn&*rojHiH*«er*. c^br, 

L P P«*MfctH s n^r*>5 ^> «^5c|^«li U"C^fS^ 

/<^«)/t>ux ts» > l p p $ n 2> pjifett© 

ftSWHi^^-rsieBWBftWUro*. LP 
30 w*JBIH(c*tvc. LPPmm^ikm^tifct^(x:(0 

frmLPpmmfimuztiz. c^cj;o^^x^lp 
p mn t m&m *r & c t * m m * z> c t # z> & *> (c 

[0030] C^UTLPPW^aJl 64)^6tti^$n 
/cLPPm-^£. VC014 1©«I«^D7^ 
HR##MS 1 4 2 r»H§Hfc«#i*5a«ttlSW 1 

3 iccrJte$ti*. ccoWK*S*«:»-^<«#«, ^ 

*-^#>^i 32(cr^or)ffl^u^i/{c^$n/c 

ft % P-;^7^^14 0tWft$n^o COP- 
40 ^B140 <DHJ^-r^$lJWm)BE^£±gHVC 

01 2 l©W»«BEfi#i«:J:-7r. VCO14 1^S0 

aisti*. 

[003 1 ] ±BB»AS 1 4 2 (D»JSit« r 1/5 9 5 
2jr*9. cntCJ:0. VCO 1 4 l©ffl^"T*^P 
v ZOmmSWs JJBV C012 1 OMttttRML r 5 
2. 3 2MHz J ficHflSti*. 
[0032] iEffitCtt, ±G^JBS 1 4 2 
O 1 4 1 ^6titHJt«asi 3 1 {CA^Sft*'^*^ 
«±a»S0^ (ifflJt«!SPl 3 lfcA*i*ft*LPPfI-^ 
so Wixotybt— Sc*r*Jr^(cS([ffl)$ti*. £ft# 
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co&mffimzft Sfc&OLPPttJifcgpl 64 
*c«^$ft£J:5ft#J$£W'r*o 

[0033] CCT. ^fe<D01{C^L/cffiffltt«SPl 3 
lKA#£ftfc^>K$'^l'X^LPPm^ MKtt 

[0 03 4] ±iBLPPtti;fraU 6 4«CiM 

>FV'Wz&7<fi2tixi,>tj;\<mm (04 <a> ) & 
ottt, sjx&mAistc (04 <b) ) iu^cn 10 

OX. *>4>Y*>rt>V* (04 (a) ) *SLPPtftf)S5 
1 6 4teA2><*ftT(,>*££K:, LPPg^AASh 

* (04 (b> > mLPPmn&±&&mt&mi 

3 lfcaj#<*ftS. ctiCCctO, ±ffi* + -^#>:/l 

3 2 rii, &ffilt©S5 1 3 1 tc L P Pft##A#<*ftT 
*>6>#J^*U?* (04 (c) ) <Drt)\/Xifi5L%±&Z> 

twrnm* nrntiLomnzmji-rz (04 <d> > . 

*ox % LPP©^<z)^vi/^A*$nri^»irar* 

(04 (c) ) Sing. + 3 2«®m 

[0035] mr^-is^-fl 32tt. a^U7^ 

^ * 1 4 o (c^frs ^1-- ^gfes^ 7 s YXft^i 

3 2<DUi*«^K:^C>T v VCOl 

4 1 tt. #Ji3S 1 4 2 <D#M* P * *<^VW*C[>J&:^_L 

[0036] ccr. ?ms8&mic*s\,>xm^*>tiz 2 

•oOAA^i^VCOl 4 1 fcoo-c&iB-r*. 
[0037] 05Kl7n3ft*J:5K:. COVCOUL 
tt, ^&M<OA I V(C<fc -?Tfl$Ji£Sft& 

*u\s-z\A i c&<iiiTi>&. eft*>&4>/<-* 
ivii, mt®vDDSt^^r*&m;*ft*<h 

*G)&SS#V C O 1 4 1 A* $ ft * 2 o(D$«fflHi^ 
K.&~>X&\WZt\h. 

(0 03 8]g*U<», A^^afrfcA^SftSiHE) 40 
m^K^oTp^^h^^X^T 1 a&tfn** 

i vR^^<bs«Y>^-^ i vRvmi&mtv 

®ifW-5tpft^l/h7>^»T 1 bRtfn* 
**^h^>^X*T2b#M©;*ft*C<!:T\ S-f > 

tOm&#$t]®!i*ft*. C<Z>y>^^U-^ 1 4 1 CCD 

S£S r I a + I b j tcttmtZttto* A^Stf^ aRtf b so 
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/p^A^;$n^<i#tcS^Ti;>^i/u-^i 4 i 

[0 03 9] C5LttV>?*isU-$ 1 4 1 c« 

&CJ c b3CP€>A*$n^$fJ®im-^^-/rX[iI^l 4 1 a 
Rtfl 4 I b^U"C^f1t<D^«i^W^Cib"Ctrbti 
fem-rtU*. ±gBh^>^X£T 1 a&tfT2a 
b?>i>XZT\ b&tn^bQ&y-h^KEP 

Jra<*ft*iWffiJmflEtt, *ft*4vwrxiaiKi 4 1 a& 

m 4 1 btc-c£/&<*ft*. Cftfc^TXll&l 4 1 

ast;ui b im-<DMmx * o x ±g2$aaiff u 
[0040] stc, Jjayz/^^u-* 1 4 1 c«, 

C ft 6 A#i^ a R b 6 A* <* ft *8K»{I# <D 5 
*>. A^iS^a3CP6A*$^ft^J:^rK^i^affl 
A*^b^6A^$ti^*fJ®Ht#^4:or^^ 

$0ffliWf6n^<t5k:s^$tiTir^o cfttt, mass 
4 1 c&vmf&mttte^xmmfflfflztiznm&z. a 

^Si 1 a $ ft £&K3Pfa^K: <fc * 4><D<D;fr#A# 

Stf- b <p 6 A* $ ft S MSPfi*»CC <fc S i><D£ V < 
«Ctt^&S. ^(*Wtc», A*3S^a^e>A 

tiznzffl®mni<c&->xfflnzt\z> h?>$>xzT 1 

aSD t T2 a<DF^>^X3?-^^X*, A*^b^6 
^ZtiZfflfflmnic<}:r>Xfflffl2tiZ b^>isXZT 
1 bR^T2b<D^-fXi:r)^#<l9^r^ B 
[004 1 ]CCT\ C©VCO 1 4 lCDtB^ttCCO 

or, 06*ffit>TMK:i&9rra. *r^*>^, 06 
(a) tcTjkztizzstc. vco 1 4 ico^-r^m-^ 

r, 06 (b) {C^$ft^^^{C % PIVC0 14 

K-T ^(t-^o©^« . A2j*£-^ b «c A* $ ft ^>»d 

foiE v b ^^suai-r c i raspiss $ ft * w 

[004 2] U/c^ot, I^06(C^3ft^J:^{C, 
Xfit&f a CCA* $ ft ZMmm^OMBE X/'OV* V 0 tc 

wt&vxvc oozm? % mnzmm<Dmmmtc®t2 

MSPL/fcft* A*S^b{CA*$ft^SiJfflim#<D«BEP 

[0 04 3 3 ^*5, OUtcftmzmTZVCOlA 1 
A* $ ft ^ A*^- a(Ot icmm 2<&2>tc#> 

ommamfi. *tc. w&immtti s m^oxti $ ft 

ZAJim* bCcLP P (CHffl$ ^fc«6©$8Sim^, 

-eft^ftA^^ft^. cfucfco. v**?)i,fm<om%i 
[0044] -e-ur, ^*^m#fc^«s^»5ufc^ 
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O * #&&1$rrZ>m 1 OP L L8BAKtetvcffit>6ft* 
VCOl 2 1 <tl/T, ±gBVCO 1 4 1 £1^-<D*><D£ 
ffll>^o CftCC^*), VCOl 4 lOffi^fa^^*^ 
Jl/M^C|lJ8L/c<t#OI^VCO 1 2 1 ©$flMt#£ffl 

i*r, vcoi 4 i<Da^^^*^Kt^cci^»i$#^ 

tO 04 5] iC6-C, &©02fc:7jsLfc:<l:5fc:. 

<DmumR.vm&®giicm~?i,>x mm <* *i* v c o 

1 CD P L LS& A tcfctt -5 {Wi^fftfrft* £ , 

^^A^p^^^asi o ofrb&mi>tti'Z?'&* 

n * # C L K&mft 3 ft*** h . 

C0 04 6] fct. _biasfn©PL 

ittM8mtcS^C^r±f2^ l'OP L Lg|5A"C^$n^ 

X % C<D>WXfyb<DM$lTvrRVmU±, VCOO£ 
^l>TPJVCO£$fl^*-*C<t-C, /WX(BWh*>7*~ 

^ !t©^<boKS&£[niarr * c tffiv s s. 

[0047] ±gB^«fiCTM-;l,X©ct3^J:b«*reH:® 
&l 1 OTtt, Ste±#0ttRSU 1 lRt*ft*iT#D 

jl,* l 2 0"v<fctttfj3*i&. 

[0 04 8] cct v £*p±#*)tt&an i \ 
-v>#>?i 1 2«, w^\miKWJv&*\*>&*>tm 

-ei/T, cotti^an i2a<Dtb^«, /wrxn&i 
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[0049]-*, fi:^±3W0i:b«aai i lm ±te 
a* sn* $ * ^frmm&vv c offl^ft^o^juxo 

* + -i?#>:/l 1 2^ur^r3£OB^m# 

vcooai^m-^ (si^tctt, -eo^aaa^^sn/c 
m-^) w^n^nMo ^ <; >^n^ (f/f> ka 

10 ©:&^±#dcci^wu-c thj u^wi^£Uttrr£t 

tc, Cti62o©7y-^7nv^U-fe^ hr^ci 
r, ^^-^>^l 1 2CC^-S±iBm^©ai**tf»r 

[0050] 5fe<Dl3 1 KTKhtcttTifi^tm® 
1 1 3SCJf^^-^>^l 1 4«, ±t5Jtt^±*S0it 
RK1 1 1R^^ + -^4<>^1 \2t*ti*im-<0 

M^ori^. ^l/T, sicc^$neJ:^«:, SE 

20 %Tifi^l)tfm \ 1 3tctt. iE^i^OtbKSPl 1 ICC 
[0 05 1 ] 08tc, 3i^±^0ib«SPl 1 l&cffi:^ 

T^oittsapi 1 3(cA*$n^m#<b, flan* 1 1 5 

Wp^X7^;^ l 2 o^oa^fi-^i<DBll(^^ 

t\ S8{C^$tl^^^JC, VCOta*<D&^±^0R 
^^T^O (EI8 (b) ) tV + ^JlrmntO&'ifr 

30 SI 1 5*>e»oai^«&3t« TO J £ft*o 

[005 2] CtxtC^O'C, VCOffl^O^VWXflcfcD 
fe^^^m^O^X^i^^o/c^ (08 (a) 
<Da)CC«, VCO(DHi^^«5^N*;WX<Di[^±^D3^e> 

Wmi 1 53&^ffimfir<DM^m^$tl-£ (^^.X^f 
-S?«rffc#fc3*l&) (08 (c)Oa). 

^m^o^ii'Xoit^T^o^evcocDffl^'r^^ 

40 (08 (c) ©a) . 

[0 05 3]—*, VCO\tit)<DJWxm£*)i>V*7 
)\Jsm>'*)l>Xt§&fc&-?tcm& (08 (a) Or) tc 
^^^Jl^^O^^<DS£fe±^0^6VCOOttJ 

ns) (08 (c) <or) . vco©tftfrr*'< 

^$-c<D»ira, ±Mzm$m i i 5*^<g«ticDm#^m 
*$n^ (f'vx^^-swwftsti^) (08 

so (c) Or) . 
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[005 4] c<o£$ic s jwxtpfctmv^m&itc 

[0055] Jm±KWO/c^ti^{ca:n«. J£TF<E> 
[005 6] (1> ^*^;Hi#Sl^VCO 1 2 ICT)^ 

[0057] fcfc, ±f^SS0SI«^TOi: Sicgjgl, 

[0 05 8] -]fc^±#OifcRasi 1 lRtffttrFtfS 
Jt^SUl 1 3, ft-^>yi 12.11 4<Dflte£<b 

[0 05 9] • V*7)im^lcmmLtc9Civt>Z:£j& 
ti^fA^D? *#fe£&C* ^±^DJt®S51 1 
lRC/iL^T*i»3Jt««Pl 13, * + -^*>:/l 1 
2. 1 1 4*^/c±iam®PLL^A£&BLTfc 

30 

[0060] • v*7>ijmm. f^-'r Ait<om^ 
B^mmflm&ztizyt? i text*, dvd-r 

tCfcfiB^tl&lf*. CD-R (Compact Disc-ftecordabl 
e) m<bfc?4*2. (Magneto-Optical d 

isk) MDCMini Disc^D*®^ 4 X 2 (2ppf*i 
WCfetiTtttttCC ±t>*) <Otj:\<mK) Z<D%W&7 Z 4 X 
9i>l£ti>Xjt? : 4X#t1<>5) UEVti&Wir? 4*9 

tm&j *> mamm t u x^zmomm mmx*> 40 
[0061] • mtts xzmtcfrfrzimttsmk** * 
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[0062] 

[^O^l !9^1~3<D^CcJ:n«, 2o<d^ 

C0063] si^4gBigco^^{ci:n«. * 4- 
m o o * -fji t mm o * * p * * * 
[Hffi<ottm&»^] 

[0 1 ] xmi&frfrzmmm&zyt? 4 xto?- 
$&§mm&mmott-mmm<c~o\<>x % 

mz)*?* 7)imnRv lpp m#©»tt^^r@ e 
[®3) m7-$im^KtewzLPPmnicmm 

Mute* P * 2> P L L<D— SS<D#/££WnT 

SEIBH. 

[04] ^LPPfi#u:e[ffi|^»*rs^n5r^^^'r 
(sl&0. 

[06] i^vco^tti^tt^-ra 

[07] ^7=-^iB^^SiC4cJ^SS[^±*«0]t^a5& 

[08] im^-^ia^^gtcfcws^^^fi^ijizg 
[*hk&s&ib] 

1-*?** 10-x>3-^ 20-U-lfBftb' 

SB, 3 0~**^»F. 4 0-^b:>h>*-^. 4 1 
F>H>--aK. 5 0-RF7>^ 5 1 - f a- 
£\ lOO-^fAi'P^, 1 1 l-£fc±#9Jt 
«S5, 1 1 3"^T#9JtRA 112, 114. 1 
3 2 + 115-ft»S* 12 0, 14 

0»'P-n'X7-fJ^, 1 3 1 •••{4ffiJtKSP, 12 2, 

12 1, 14 1-VCO. 



(8) 
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[01] 




tH2] [S3] 




(9) 
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VDO 




CLK 



[07] 




[08] 




©ma 



j. 



4 



(10) ^2002-24690 1 

* 

F 5D044 BC05 CC06 DE32 FC05 QXX2 

QM6 

5D090 AA01 BB03 CC03 D003 FF07 
GC03 

53106 M04 BB04 CC20 CC24 CC30 
CC32 CC34 CC38 CC52 0013 
D032 FF02 FF05 3302 KK12 



